Background: The olecranon approach has been the gold standard for surgical approaches to fracture fi xation of distal articular surface of humerus. Although it provides a good exposure, it also has disadvantages of delayed union, nonunion and implant related complications at the osteotomy site. Objective: The aim of this study was to determine the functional outcome of displaced intra-articular distal humerus fracture fi xation using an alternative approach: the Bryan and Morrey approach. Materials and methods: Twenty patients with twenty AO type C 1 and C 2 intercondylar fractures of the distal humerus had bicolumnar fi xation of the distal humerus with two contoured reconstruction plates and screws on the dorsal surface or various combinations of a single reconstruction plate, screws and K-wires using a Bryan and Morrey approach. Twelve of the patients were male and eight were female. The average age of the patients was 44.8 years. Eleven patients had sustained the injury as result of fall and nine of the patients had sustained it in road traffi c accidents. Right elbow was involved in fi fteen patients and left in fi ve. All patients were followed up for 12 months post operatively. Results: All twenty fractures had united at 4 months follow-up. The mean fi xed fl exion deformity was 9.0º (range 0º-15º) and the mean arc of motion was 115.0º (range 85º-130º). All patients had grade 4 triceps strength and stable elbows at the end of 12 months follow up. One patient had deep seated wound infection resulting in necrosis of the triceps tendon requiring a second operative procedure. Conclusions: Bryan and Morrey approach is a simpler, easier and better approach as compared to the other posterior approaches to the elbow joint, and therefore, can be used as the approach of choice for fi xation of fractures of the distal articular surface of humerus.
D
istal articular humerus fractures are preferably treated by open reduction and internal fi xation 1 . The surgery is technically demanding and an adequate exposure of the distal humerus articular surface is important for the surgery. The olecranon approach has been the gold standard amongst surgical approaches for fracture fi xation of the distal articular surface of humerus 1, 2, 3 . It is the most commonly used surgical approach and provides good visualisation of the fracture 4 . However, delayed union and nonunion at the osteotomy site and implant related complications at the osteotomy site are its potential disadvantages [5] [6] [7] [8] . An alternative approach, the Bryan and Morrey approach 4 avoids the olecranon osteotomy while providing adequate exposure at the same time. The aim of this study is to determine the functional outcome of displaced intra-articular distal humerus fracture fi xation using Bryan and Morrey approach.
Materials and methods
A prospective study was conducted in the Department of Orthopaedics, Kathmandu Medical College Hospital involving 20 patients with intercondylar fracture of the humerus from July 2006 to June 2009. Ethical approval and patient consent was taken. Twenty patients with twenty AO type C 1 and C 2 intercondylar fractures of the distal humerus underwent internal fi xation using Bryan and Morrey approach. One patient with grade 1 compound fracture was included in the study. Elbows with previous bony pathologies or injuries were excluded from the study. Twelve of the patients were male and eight were female. The average age of the patients was 44.8 years. Eleven patients had sustained the injury as result of fall and nine of the patients had sustained it in road traffi c accidents. Right elbow was involved in fi fteen patients and left in fi ve. All patients were followed up for 12 months post operatively.
All the operations were done under brachial plexus block supplemented with/without general anaesthesia. All the patients were put in the lateral position and a pneumatic tourniquet was applied in the upper arm. The arm was rested on pillows with the elbow fl exed at 90º-100º.
A straight incision was made lateral to the olecranon tip. Medial and lateral fl aps were raised to expose the supracondylar ridges on either side of the distal humerus. The ulnar nerve was isolated, dissected free from behind the medial epicondyle distally around 7 cm taking care to preserve the branches to fl exor carpi ulnaris and kept away from the operating fi eld with an infant feeding tube. The triceps was refl ected off the posterior surface of the humerus from the medial side by blunt and sharp dissection and refl ected laterally along with the capsule. The triceps tendon at the olecranon tip was dissected off by electro-cautery. The dissection was continued distally 8-10 cm erasing the ulnar attachment of the anconeus and the periosteum distal to it such that the triceps tendon, anconeus and periosteum formed one continuous sleeve of tissue from the triceps attachment in the olecranon tip to the periosteum 8-10 distally.
The intraarticular component was reduced and fi xed with 4.0 mm partially threaded cancellous screw and the reconstituted condylar block provisionally fi xed to the medial and lateral columns with 1.8 mm K wires. Two 3.5 mm reconstruction plates were contoured to fi t both columns on the dorsal surface of the humerus and fi xed with screws in fi fteen of twenty cases. In four cases, the reconstituted condylar block was fi xed to the medial and lateral columns with a combination of a contoured 3.5 mm reconstruction plate and screws in one of the columns on the dorsal surface and various combinations of a semi-tubular plate, screws and 2.0 mm Kirschner wires. The triceps and anconeus were reattached to its original attachment by interrupted no.1 vicryl sutures placed through previously drilled 3 to 4 transverse holes in the proximal ulna made by a 1.8 mm k wire. The ulnar nerve in all cases was transposed anteriorly in the intramuscular plane. A suction drain was put deep to the triceps and the wound closed in layers.
Post-operatively, the drain was removed in 48-72 hours and passive range of motion exercise was started under the supervision of a physiotherapist. Active assisted elbow movement was started after one month and active elbow movements started after two months. The patient remained in follow up of the physiotherapist for 4 to 6 months for increasing the elbow range of motion. Anteroposterior and lateral x-rays were taken at the end of 1, 2, 3, 4, 6 and 12 months follow up. Fracture union was defi ned as presence of bridging callus across fracture site and/or absence of fracture line on anteroposterior and lateral radiographs 7, 9 . The range of motion was noted in each visit and the strength of the triceps was noted at the end of 6 and 12 months and graded according to the MRC grading 10 . Elbow stability was examined in the antero-posterior and medio-lateral planes at the end of 6 and 12 months. At the end of 12 months, they were asked about diffi culty in performing their activities of daily living and pain experience in their day to day lives.
The statistical analysis were done by using statistical package for social science version 14 for windows.
Results
All twenty fractures united at 4 months follow-up. No patient had loss of supination / pronation although all patients had some degree loss of fl exion/extension as compared to the normal side. The mean fi xed fl exion deformity was 9.0º (range 0º-15º), fl exion was 124.0º (range 90º-135º) and the mean arc of motion was 115.0º (range 85º-130º). All of the patients had grade 4 triceps and elbow fl exion strength. All of the patients had stable elbows in the antero-posterior and medio-lateral planes at the end of 12 months follow up. Eighteen of the twenty patients could carry out their activities of daily living unaided and comfortably at the end of 12 months. Two of the patients who could achieve only 100º of fl exion had slight diffi culty while eating as the right elbow was involved in both of them. Although, there was slight discomfort, none of the patients experienced pain requiring analgesics.
One patient developed superfi cial infection which subsided with oral antibiotics and dressings. Another patient developed deep seated wound infection resulting in necrosis of the triceps tendon requiring a second operative procedure: brachioradialis rotation fl ap with split skin graft. Her elbow range of motion at the end of 12 months follow up was 15º-100º. Since it involved her right elbow, she had slight diffi culty in eating with her right hand. The patient with grade 1 compound fracture developed refl ex sympathetic dystrophy which resolved with conservative treatment. This patient also developed a small bone block anteriorly at the fracture site due to which her elbow range of motion was 0º-100º, and she too had slight diffi culty in eating as it involved her right elbow. Four patients developed tingling in the ulnar nerve distribution post-operatively which resolved at 1 month follow-up.
Discussion
The front door to the elbow is at the back. Triceps splitting, Triceps refl ecting and olecranon osteotomy are the common posterior approaches to the elbow and olecranon osteotomy is considered the gold standard among the posterior approaches to the elbow. Triceps splitting approach results in triceps weakness due to resultant fi brosis and injury to intermuscular nerve branches 11 . Since dissection in Bryan and Morrey and TRAP approaches are in the internervous plane, the above-mentioned problem does not occur. Olecranon osteotomy provides a good exposure of the fracture site for distal humerus fracture fi xation. However, it is not without its potential disadvantages of delayed union, non-union and other implant related complications. Tension band wiring of the olecranon have been associated with various complications. Macko et al reported elbow symptoms due to prominent k-wires in 75% of their 20 cases and skin breakdown in 20% cases 12 . Horne et al reported 75 % of their 88 cases requiring wire removal within a year because of pain and 7% had non-union 13 . Ring et al reported a nonunion rate of 30% of transverse olecranon osteotomy in distal humerus fracture fi xation 14 . Gainor et al observed that 27% of their patients required hardware removal because of symptoms related to wires and septic olecranon bursitis 15 . One of the complications 9 too reported around 25% loss of fl exor and extensor strength of the elbow using either olecranon or triceps splitting approach. Eighteen of our twenty patients could carry out their activities of daily living comfortably. Two of the patients who had fl exion range of 100º in their right elbow had slight diffi culty while eating, although they could carry out their other activities of daily living comfortably. Although, there was slight discomfort in the elbow, none of the patients experienced pain requiring analgesics.
Conclusion
Bryan and Morrey approach is a simpler, easier and better approach as compared to the other posterior approaches to the elbow joint, and therefore, can be used as the approach of choice for fi xation of fractures of the distal articular surface of humerus.
